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® Compression moulding of a sheet and resin article, and product thus obtained. 

FIG. 1 



(§) A sheet in-mold molded product includes a sub- 
strate (10) molded to be Integral with a sheet (11) 
composed of a surface layer (111) and a back foam 
layer (112) on a reverse side of the surface layer. An 
end portion (113) of the sheet (11) is covered in a U- 
shaped manner by the substrate (10) which is ex- 
tended to the front side of the sheet (11). 
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BACKGROUND OF THE INVENTION 

1 . Field of industrial Utility 

This invention relates to a sheet in-mold mol- 
ded product, such as a glove door and an under- 
cover of an automobile, and a method of molding 
the same, and more particularly, to a structure and 
a method of processing an end portion thereof. 

2. Related Art 

Some internal parts of an automobile are 
formed by sheet in-mold molded products. For 
example, as shown In Figs. 9 and 10. a glove box 9 
provided In front of a front passenger's seat of an 
automobile comprises a box portion 91, and an 
openable glove door 8. As shown in Fig. 10, the 
glove door 8 is formed by integrally molding a 
sheet 81 to a substrate 82, The sheet 81 is com- 
posed of a surface layer 811 and a porous back 
foam layer 812 bonded thereto. 

The glove door 8 is integrally molded by a 
method in which the sheet 81, preformed into the 
outer shape of the glove door 8. is placed in a 
mold, and the substrate material 82 in a softened 
state is poured onto the exposed side of the back 
foam layer 812 of the sheet 81. Namely, this is a 
sheet in-mold molded product. 

When the glove door 8 is molded into the 
above sheet in-mold molded product, an end por- 
tion 810 of the sheet 81 is in an extended con- 
dition, as indicated by a dotted line in Fig. 10. 
Therefore, after the above molding, the end portion 
810 Is folded back to the reverse side of an end 
portion 820 of the substrate 82, and is bonded 
thereto by an adhesive, thus processing the end 
portions. 

Another example of conventional sheet in-mold 
molded product is an undercover 85 (shown in 
Figs. 11 and 12) provided at the driver's seat side. 
This undercover has a window-like portion 851. At 
this window-like portion 851, an end portion of a 
substrate 82 is extended slightly fon/vardly of an 
end portion of a sheet 81 , and the end portion of 
the substrate 82 has a T-shaped cross-section, as 
shown In Fig. 12. 

The end portion of the window-like portion 851 
defines an opening of a square shape (Fig. 11). As 
shown in Fig. 12, a bezel 89 in the form of a 
square frame of an L-shaped cross-section is fitted 
in the end portion 823 of the substrate 82 over the 
entire periphery of the end portion 823. Then, the 
bezel 89 is fixed to the end portion 823 of the 
substrate 82 by screws 890. 

The end portion processing is done in order to 
prevent the end portions of the sheet 81 and the 
substrate 82 from separating from each other and 



also to enhance the appearance from the viewpoint 
of design. 

In the above conventional end portion process- 
ing methods, however, the sheet 81 in Fig. 10 is 

5 folded back and Is bonded by an adhesive, or is 
fixed by a tacker. With respect to the end portion 
processing of the window-like portion In Fig. 12. the 
frame-like bezel is fixed by the screws. 

Therefore, in either case, after the sheet in- 

10 mold molded product is molded, a further end 
portion processing step is needed, and a separate 
part, such as a tacker and a bezel, is needed. As a 
result, the production efficiency is low, and the cost 
is high. 

16 Further, in the conventional sheet in-mold mol- 

ded product, the adhesive may be exposed at the 
end portion, thus adversely affecting the appear- 
ance from the viewpoint of design. 

20 SUMMARY OF THE INVENTION 

With the above problems in mind, it is an 
object of this invention to provide a sheet in-mold 
molded product which does not require any end 

26 portion processing, and also to provide a method of 
producing the same. 

According to the present Invention, there is 
provided a sheet In-mold molded product wherein 
a substrate is molded to be integral with a sheet 

30 composed of a surface layer and a back foam layer 
on a reverse side of said surface layer; wherein at 
an end portion of said sheet in-mold molded prod- 
uct, an end portion of said sheet is covered in a U- 
shaped manner by said substrate which is ex- 

35 tended to the front side of said sheet. 

The most important feature of the present in- 
vention is that the molding is carried out in such a 
manner that the end portion of the sheet is covered 
by the substrate which is extended to the front side 

40 of the sheet. 

In the present invention, the sheet comprises 
the sheet-like surface layer, and the back foam 
layer bonded to the surface layer. The surface 
layer comprises a skin, a fabric layer, or the like. 

45 The surface layer is made of a thermoplastic 
elastomer of a vinyl chloride type, a urethane type 
or an olefin type. The back foam layer is made of a 
foamed material such as poly urethane and poly- 
propylene. The substrate is made of poly- 

50 propylene, polyvinyl chloride, polyethylene, or the 
like. 

The present invention also provides a method 
of producing a sheet in-mold molded product 
wherein a sheet, which is formed into a predeter- 
55 mined shape and is composed of a surface layer 
and a back foam layer, is placed in a mold with the 
foam layer facing a mold cavity into which is 
poured a substrate material in a softened state. An 
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end portion of the sheet is placed on a support 
plate projected into the cavity which includes a U- 
shaped portion extending around the end portion of 
the sheet to the opposite side of the support plate. 
When substrate material is poured into the cavity, 
the back foam layer of said sheet is compressed 
by the pouring pressure of the substrate material. 
After the molded product is removed from the 
mold, the back foam layer springs back to its initial 
thickness, so that the substrate extends to the front 
side of the sheet to cover the end portion of said 
sheet in a U-shaped manner. 

There are several important features of the 
method of the present invention. The cavity, 
formed in the mold when the pre-shaped sheet is 
placed in the mold, is provided at the back side of 
the sheet, and includes the U-shaped portion ex- 
tending from the back side of the sheet around the 
end portion of the sheet. The support plate projects 
into the U-shaped portion of the cavity at the front 
side of the end portion of the sheet and the sheet 
is compressed by the softened state of the sub- 
strate material poured into the cavity during the 
molding. After the molded product is removed from 
the mold, the back foam layer springs back to Its 
initial thickness of its own accord, so that the end 
portions of the substrate and the sheet are In 
intimate contact with each other. 

In the present method, the sheet, before being 
placed In the mold, is formed by vacuum molding 
or the like into the shape necessary for the final 
molded product, and the end of the sheet is 
trimmed (cut) into a shape necessary for the final 
molded product. 

For placing the thus shaped sheet in the mold, 
the surface layer of the sheet is held in contact 
with the cavity wall in the mold. Therefore, the back 
foam layer of the sheet is bonded to the substrate. 

The support plate projects into the cavity of the 
mold at the region where the end portion of the 
sheet m-mold molded product is molded. TlTe end 
portion of the sheet is placed on the front side of 
the support plate. 

When the sheet in-mold molded product is 
removed from the mold after the molding opera- 
tion, at the end portion of the sheet in-mold molded 
product, a gap formed by the support plate of the 
mold remains between the front side of the sheet 
and the U-shaped end portion of the substrate. 
However, this gap is soon eliminated when the 
back foam layer of the sheet springs back and 
restores itself to its initial thickness, so that the 
front side of the sheet is brought into intimate 
contact with the substrate. 

When the substrate materia! is poured into the 
cavity of the mold, the back foam layer of the sheet 
is compressed by its pouring pressure, and when 
the sheet in-mold molded product is taken out from 



the mold after the molding, the back foam layer is 
released from this pressure, thereby causing the 
above spring-back. In this connection, preferably, 
the thickness of the support plate of the mold 

5 should be generally equal to or slightly smaller 
than the thickness of the above spring-back por- 
tion. Specifically, it is preferred that the thickness 
of the support plate be 0.5 to 1 mm. 

In the sheet in-mold molded product of the 

10 present invention, the end portion of the sheet is 
covered in a U-shaped manner by the substrate 
which is extended to the front side of the sheet. 
Therefore, the end portions of the sheet and the 
substrate will not be separated from each other. 

15 Further, since these two end portions are integrally 
molded together, they will not be separated from 
each other even after a long period of use, which 
contrasts with the case using an adhesive. The end 
portion processing does not use an adhesive, a 

20 tacker. a bezel and so on, as is the case with the 
prior art. Therefore, the appearance of the end 
portion is excellent from the viewpoint of design, 
and the cost is low. 

Therefore, according to the present Invention, 

25 there can be provided a sheet in-mold molded 
product which is excellent in design appearance, 
and is inexpensive. 

In the production method according to the 
present invention, at the time of the molding, the 

30 end portion of the sheet is placed on the support 
plate in the mold, and when the substrate material 
is poured, the back foam layer of the sheet is 
compressed by its pouring pressure. After the mol- 
ded product is taken out from the mold, the back 

35 foam layer is restored by its spring back, and the 
substrate covers the end portion of the sheet in a 
U-shaped fashion in such a manner that the sub- 
strate fs extended up to the front side of the sheet. 
The thickness of the support plate is generally 

40 equal to the thickness of compression of the back 
fbam Payer, and the front side of the sheet is'^ 
brought into intimate contact with the U-shaped 
end portion of the substrate by the above spring- 
back. 

45 Therefore, no end portion processing step for 

the sheet in-mold molded product is needed. Fur- 
ther, since an adhesive, a tacker, a bezel and so on 
are not used, the cost is low. 

Therefore, according to the present invention, 

50 there can be provided a method of producing the 
sheet in-mold molded product which does not re- 
quire any end portion processing step, is excellent 
in design appearance, and is inexpensive. 

55 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view of a first embodiment 
of a sheet in-mold molded product of the 
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present invention; 

Fig. 2 is a sectional view of an important portion 
of a nnold; 

Fig. 3 is a sectional view of an end portion of 

the sheet in-mold nnolded product immediately 

after it is taken out from the mold; 

Fig. 4 is a sectional view showing the condition 

in which a back foam layer has sprung back and 

therefore restored to its initial condition; 

Fig. 5 is a sectional view of an important portion 

of a sheet in-mold molded product of a second 

embodiment of the present Invention; 

Fig. 6 is a sectional view of an important portion 

of a mold; 

Fig. 7 is a sectional view of an important portion 
of a sheet in-mold molded product of a third 
embodiment of the present invention; 
Fig. 8 is a sectional view of an important portion 
of a mold; 

Fig. 9 is a perspective view of a glove box of the 
conventional example; 

Fig. 10 is a sectional view of a glove door taken 

along the line 10 - 10 of Rg. 9; 

Fig. 11 Is a perspective view of an undercover 

of another conventional example; 

Fig. 12 is a sectional view of a window-like 

portion of the undercover taken along the line 12 

- 12 of Fig, 11; 

Fig. 13 is a sectional view of a stamping mold 
for forming a sheet in-mold molded product of 
the embodiments of the present invention; and 
Fig. 14 is a sectional view of an injection stamp- 
ing and molding mold for forming a sheet in- 
mold molded product of the embodiments of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

A preferred embodiment of a sheet in-mold 
molded product of the present invention, as well as 
a method of producing the same, will now be 
described with reference to Figs. 1 to 4. This 
embodiment is directed to a glove door similar to 
that shown in Figs. 9 and 10. 

As shown in Fig. 1 , the glove door 1 (sheet in- 
mold molded product) of this embodiment com- 
prises a sheet 11 composed of a surface layer ill 
and a back foam layer 112, and a substrate 10, the 
sheet 11 and the substrate 10 being integrally 
molded together under a low pressure. At the end 
portion of the sheet in-mold molded product 1, an 
end portion 113 of the sheet 11 is covered in a U- 
shaped manner by the substrate 10 which extends 
to the front side of the sheet 11 . In other words, the 
substrate 10 has a U-shaped end portion 101 which 
covers the end portion 1 1 3 of the sheet 11 in a U- 
shaped manner. 



The surface layer 111 of the glove door 1 is 
made of a polyvinyl chloride, the back foam layer 
112 is made of foamed polypropylene, and the 
substrate 10 is made of polypropylene. 
5 For molding the above sheet in-mold molded 

product, the sheet 11. composed of the surface 
layer 111 and the back foam layer 112 on the 
reverse side of the surface layer, is preformed by 
vacuum molding into a shape corresponding to the 

10 outer shape of the glove door 1. Further, the end 
portion of the sheet is trimmed Into a shape neces- 
sary for the glove door 1. Then, the thus shaped 
sheet 11 Is placed in a mold 4. as shown in Fig. 2. 
The mold 4 comprises a lower mold member 

16 41 and an upper mold member 42, and has a 
cavity 410 between the two mold members. The 
upper mold member 42 has a support plate 423 
which is projected to contact the end portion 113 of 
the sheet 1 1 . Provided between the reverse side of 

20 the support plate 423, on which the sheet is not to 
be placed, and the lower mold member 41 is a U- 
shaped portion or cavity 412 for forming the end 
portion 101 of the substrate. The thickness of the 
support plate 423 is about 0.6 mm. 

25 For carrying out the molding, the sheet 11 is 

placed on the upper mold member 42. At this time, 
the surface layer 111 of the sheet 11 is held in 
contact with the upper mold member 42. The end 
portion 113 of the sheet 11 is placed on the sup- 

30 port plate 423. Thereafter, the upper mold member 
42 and the lower mold member 41 are closed 
together, and the substrate material in a softened 
state is poured into the cavity 410. 

During the pouring of the substrate material, 

35 the back foam layer 112 of the sheet 11 is urged 
toward the upper mold member 42 by a pouring 
pressure, so that the back foam layer 112 Is com- 
pressed. The poured substrate material moves in 
the cavity 410. and fills in the U-shaped portion 

40 412 at the reverse side of the support plate 423. 
Thereafter, the upper mold member 42 and the 
lower mold member 41 are separated from each 
other, and the sheet in-mold molded product is 
taken out. 

45 As shown in Fig. 3. in the sheet in-mold mol- 

ded product, the end portion 113 of the sheet 11 is 
covered by the U-shaped end portion 101 of the 
substrate 10. However, immediately after the mol- 
ded product is taken out from the mold, the back 

50 foam layer 112 produces a spring back, and there- 
fore is restored from its compressed condition 
(which has been caused by the pouring pressure of 
the substrate material during the molding) into the 
initial condition. Therefore, as shown in Fig. 4, a 

55 gap 104 is substantially filled by the thickness of 
the restored sheet 1 1 . so that the sheet 1 1 is held 
in intimate contact with the U-shaped end portion 
101 of the substrate. As a result, the sheet in-mold 
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molded product shown in Fig. 1 Is obtained. 

As described above, in the sineet in-mold mol- 
ded product of this embodiment, the substrate 10 
is molded to be extended to the front side of the 
sheet 11 in a U-shaped manner to cover the end 
portion 113 of the sheet 11. Therefore, the end 
portions of the sheet 11 and the substrate 10 will 
not be separated from each other. Further, since 
these two end portions are integrally molded to- 
gether, they will not be separated from each other 
even during a long period of use, as in contrast 
with the case where they are bonded together by 
an adhesive. 

The end portion processing does not need an 
adhesive, a tacker, a bezel and so on as is the 
case with the prior art, and therefore the appear- 
ance of the end portion from the viewpoint of 
design is excellent. For this reason, the cost is low. 

In the above production method, the amount of 
compression of the back foam layer 112 by the 
poured substrate material and the thickness of the 
support ptate 423 are coordinated such that when 
the back foam layer 112 springs back upon re- 
moval of the molded product from the mold, the 
above gap 104 is substantially filled, so that the 
surface layer 111 of the sheet 11 is held in intimate 
contact with the inner surface of the U-shaped end 
portion 101 of the substrate. Therefore, in this 
embodiment, an end portion processing step is not 
needed, and the above excellent sheet in-mold 
molded product can be easily produced. 

A second embodiment of a sheet in-mold mol- 
ded product, as well as a method of producing the 
same, will be described with reference to Rgs. 5 
and 6. This embodiment is directed to an under- 
cover similar to that shown in Figs. 11 and 12. 
Namely, as shown in Fig. 5. a window-like portion 
851 in the undercover of this embodiment is of a 
square shape (see Fig. 11), a sheet 11 is disposed 
on the inner side of the window-like portion 851, 
and a substrate 10 is disposed on the outier side. 

An end portion of the sheet 11 is covered by a 
U-shaped end portion 101 of the substrate 10 
which is extended to the front side of the sheet. 
The remainder Is the same as in the first embodi- 
ment. The window-like portion 851 is, of course, 
molded simultaneously when molding the whole ot 
the undercover. 

Fig. 6 is a cross-sectional view of a portion of a 
mold for molding the window-like portion 851 . As in 
the first embodiment, this mold comprises an up- 
per mold member 42 and a lower mold member 
41 , and the upper mold member 42 has a support 
plate 426 for supporting the end portion 1 1 3 of the 
sheet. The support plate 426 depends from the 
upper mold member in a square frame-like configu- 
ration at a lower portion of a cavity 410. The cavity 
410. as well as the preformed sheet 11, has a 
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square, annular shape so as to mold the above 
window-like portion. The other construction, the 
method of pouring the substrate material, the 
spring-back, and so on are the same as those in 

5 the first embodiment. This embodiment achieves 
the same effects as the first embodiment does. 

A third embodiment of a sheet in-mold molded 
product, as well as a method of producing the 
same, will be described with reference to Figs. 7 

10 and 8. This embodiment is directed to an under- 
cover similar to that of the second embodiment. 

Namely, as shown in Fig. 7, a substrate 10 
further comprises a bottom portion 900 which is 
integrally formed with the substrate 10. The bottom 

76 portion 900 is disposed at an opening portion of 
the window-like portion 851 so as to close the 
opening portion. The end portions of the bottom 
portion 900 are connected to the U-shaped end 
portion 101 of the substrate 10. Fig. 8 is a sectional 

20 view of a portion of a mold for molding the window- 
like portion 851 having the bottom portion 900. 

Fig. 13 is a sectional view of another mold for 
molding the window-like portion 851 having the 
bottom portion 900. As in the second embodiment, 

25 this mold comprises an upper mold member 42 
and a lower mold member 41 . and the upper mold 
member 42 has a support plate 426 for supporting 
the end portion 1 1 3 of the sheet and a downward 
projecting member 920. When the mold is cbsed, 

30 a cavity 910 (as in Fig. 14) is formed between the 
downward projecting member 920 and the lower 
mold member 41 . 

A molded product is formed by a stamping and 
molding method which uses this mold and which 

35 comprises the following steps. A mold having a U- 
shaped cavity at the end portion thereof is pre- 
pared (STEP 1). A sheet 11 composed of the 
surface layer 111 and the back foam layer 112 is 
set in an upper mold member of the mold (STEP 

40 2) as shown in Fig. 13. A melted resin from which a 
substrate 10 is made is poured from a pouring 
means 1000 onto the lower mold member of the 
mold (STEP 3). The upper and lower mold mem- 
bers are closed and the back foam layer 112 of the 

45 sheet 11 is pressed by the melted resin In the 
cavity (STEP 4). Thereafter, the upper mold mem- 
ber 42 and the lower mold member 41 are sepa- 
rated from each other so as to take the sheet in- 
mold molded product out from the mold (STEP 5). 

50 It should be noted that there is a gap located 
between the mold and the foamed layer in the 
compressed condition immediately after the mol- 
ded product is taken out. At this time, the gap is 
substantially corresponding with the projection 

55 plate 426 in this configuration. However, imme- 
diately after the molded product is taken out from 
the mold, the back foam layer 112 springs back, 
and therefore is restored from its compressed con- 

5 
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dltlon (which has been caused by the pouring 
pressure of the substrate material during the mold- 
ing) to its initial condition, so that a gap located at 
the end portion of the U-shaped cavity is substan- 
tially filled up. 

Fig. 14 is a sectional view of another mold for 
molding the window-like portion 851 having the 
bottom portion 900. The product of this mold is 
formed by an injection stamping and molding 
method. The mold which is used in the injection 
stamping and molding mold comprises an upper 
mold member 42 and a lower mold member 41'. 
The lower mold member 41 ' has a resin supplying 
passageway 2000. An end portion of the resin 
supplying passageway 2000 communicates with 
the cavity of the mold and the other end portion of 
the resin supplying passageway 2000 is connected 
to a resin supplying means (not shown). The con- 
struction is otherwise the same as that in the Fig. 
13 embodiment. 

A molded product is formed by an injection 
stamping and molding method which uses this 
mold and which comprises the following steps. A 
mold having a U-shaped cavity at the end portion 
thereof is prepared (STEP 1). A sheet 11 compris- 
ing the surface layer 111 and the back foam layer 
112 is set in an upper mold member of the mold 
(STEP 2). A melted resin from which a substrate 10 
is made is ejected from a resin supplying passage- 
way 2000 onto the lower mold member of the mold 
before closing the upper mold member 42 and the 
lower mold member 41* completely (STEP 3). The 
upper mold member and the lower mold member 
are completely closed (STEP 4) and the back foam 
layer 112 of the sheet 11 is compressed by the 
pressure of the melted resin filled into the cavity. 
Thereafter, the upper mold member 42 and the 
lower mold member 41 are separated from each 
other so as to take the sheet in-mold molded 
product out of the mold (STEP 5). Immediately 
after the molded product is taken out of the mold, 
the back foam layer 112 springs back by itself, and 
therefore is restored from its compressed condition 
(which has been caused by the pouring pressure of 
the substrate material during the molding) to its 
initial condition, so that a gap located at the end 
portion of the U-shaped cavity is substantially filled 
up. 

Particularly, in the Fig. 13 and 14 embodi- 
ments, the end portion processing at the opening 
of the window-like portion is effected simultaneous- 
ly when molding the sheet in-mold molded product. 
In the prior art employing a bezel, the end portion 
processing of the window-like portion is compli- 
cated because of the mounting of the bezel, and 
the cost is increased. This problem is serious, 
particularly when the sheet in-mold molded product 
has many window-like portions. The present inven- 



tion provides an excellent technique for overcoming 
such problems of the prior art. 

While the present invention has been de- 
scribed above with respect to preferred embodi- 

5 ments thereof, it should of course be understood 
that the present invention should not be limited 
only to these embodiments but various changes or 
modifications may be made without departure from 
the scope of the invention as defined by the ap- 

70 pended claims. 

Claims 

1- A sheet in-mold molded product comprising: 
'5 a sheet (11) composed of a surface layer 

(111) and a back foam layer (112) on a first 

side of said surface layer; and 

a substrate (10) molded integrally with said 

sheet on a second side of said surface layer, 
20 characterized in that at an end portion of 

said product, said substrate (10) extends in a 

U-shaped manner to cover an end portion of 

said sheet (11). 

25 2. A method of producing a sheet in-mold mol- 
ded product, using a mold (4) having an upper 
mold member (42) and a lower mold member 
(41) and a cavity (410) which includes a U- 
shaped portion (412) at an end portion of the 

30 mold when the mold is closed, comprising the 

steps of: 

setting a sheet (11) comprising a foam 
layer (112) in said 

mold in such a manner that an end portion of 
35 said sheet is located in said U-shaped cavity, 

compressing said foam layer with a sub- 
strate material poured into said cavity to form 
a molded product having a substrate (10) 
along a side of said sheet and, with a U-shape. 
40 around said end portion of the sheet to face an 

opposite side of the sheet with a gap (104) 
therebetween, and 

removing said molded product from said 
mold so that said foam layer springs back, 
45 thereby restoring said foam layer from its com- 

pressed condition to the Initial condition, and 
said gap is decreased. 

3. A method according to claim 2. in which said 
50 compressing step comprising the steps of: 

pouring said material into said cavity; 
closing said upper mold member and said 
lower mold member; and 

filling said cavity with said material while 
55 said foam layer is compressed. 

4. A method according to claim 2, in which said 
gap is formed by a support plate (423) which 
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FIG. 9 
PRIOR ART 
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FIG. 10 
PRIOR ART 
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FIG. 11 
PRIOR ART 




FIG. 12 
PRIOR ART 
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